esp@cenet document view 



Page 1 of 1 



PLATING APPARATUS 



Publication number: 
Publication date: 
Inventor: 
Applicant: 

Classification: 

- international: 

- European: 
Application number: 

Priority number(s): 



JP2007204801 
2007-08-16 
TAKASUGI KEISUKE 
TDK CORP 

C25D17/00; C25D21/10; C25D17/00; C25D21/00; 

JP20060023462 20060131 
JP20060023462 20060131 



Abstract of JP2007204801 

PROBLEM TO BE SOLVED: To provide a 
plating apparatus capable of improving the 
uniformity of the thickness of a plated film 
formed on the surface of a substrate. 
SOLUTION: The plating apparatus is provided 
with: a plating vessel 1 for storing a plating 
liquid L; an anode 2 provided in the plating 
vessel 1 ; the substrate 3 provided opposite to 
the anode 2 and functioning as a cathode; a 
tubular or plate-like hollow member 4 provided 
between the anode 2 and the substrate 3; and 
a suction means PI for sucking the plating 
liquid L through the hollow member 4. The 
hollow member 4 has a plurality of suction 
holes 4a formed in the anode 2 side and 
discharge ports 4c, 4d for discharging the 
plating liquid L introduced into the inside of the 
hollow member 4 through the plurality of the 
suction holes 4a to the outside of the hollow 
member 4 by the suction means PI . 
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* NOTICES * 

JPO and INPIT an not responsibla for any 
daaasBS causod by tho usa of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This Invention relates to a plating device. 



[Translation done.] 
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PRIOR ART 



[Background of the Invention] 
[0002] 

In recent years, these electronic parts are manufactured through a thin film process with the 
miniaturization of electronic parts, such as a chip capacitor and a thick film inductor. In the 
process of such a thin film process, the process of forming a plating film using a plating device 
may be performed. 
[0003] 

Generally the plating device is provided with the plating tub which stores plating liquid, and the 
anode provided into plating liquid, and the placed opposite of the substrate is carried out to an 
anode into a plating tub. Here, generally the whole comprises a conductive material or a substrate 
comprises a conductive material only the surface. 
It functions as a cathode. 

For this reason, if voltage is impressed between a substrate and an anode, the metal Ion in 
plating liquid will adhere on the surface of a substrate, and this will serve as a plating film. 
[0004] 

As such a plating device, what is indicated to the conventional, for example, the following, patent 
documents 1 is known. In this plating device, the anode is vertically prolonged to the oil level of 
plating liquid. And after plating liquid is discharged through the drain hole which Is a pars 
basilaris ossis occipitalis of a plating tub, and is formed near the lower end of an anode and 
purified by the filter, it is returned to a plating tub. 
[Patent documents 1] JP,2002-97597.A 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0005] 

By the way, in a plating device, the oxide film of an anode component is formed in the anode 
surface, or, generally the garbage and sludge in plating liquid adhere as a film. If it forms or 
adheres to these films on the surface of an anode, a possibility that the electric field distribution 
between an anode and a substrate will become uneven will become high, and it will become 
difficult to form uniformly the plating film formed on a substrate face. For this reason, to control 
uniformly the thickness of the film which adheres on the surface of an anode is desired. 
[0006] 

However, the plating device given in the above-mentioned patent documents 1 had a technical 

problem shown below. 

[0007] 

That Is, In a plating device given in the above-mentioned patent documents 1, plating liquid is 
discharged through the drain hole which Is a pars basilarls ossis occipitalis of a plating tub, and 
was formed near the lower end of an anode. For this reason, the rate of flow of plating liquid 
becomes large with the anode down side, and the rate of flow of plating liquid becomes small with 
the up side. If a film is formed on the surface of an anode, about the portion of the anode bottom, 
membranous removal is effectively possible, but it becomes impossible for this reason, to remove 
a film effectively in an upper portion. As a result, there was a possibility that the thickness of 
the film formed In the anode surface may become uneven, might originate in this, the electric field 
distribution between a substrate and an anode might become uneven, and the thickness of the 
plating film adhering to a substrate might become uneven. 
[0008] 

In light of the above-mentioned circumstances, this invention is a thing. 

the purpose Is to provide the plating device which can raise the homogeneity of the plating film 

boiled and formed. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] 
[0009] 

A plating device this invention is characterized by that comprises the following in order to solve 

an aforementioned problem. 

A plating tub which stores plating liquid. 

An anode provided in said plating tub. 

A substrate which counters said anode, is formed and functions as a cathode. 
A tubular or tabular hollow member provided between said anode and said substrate, An outlet 
which is provided with a suction means which makes said plating liquid attract through said 
hollow member and to which said hollow member discharges plating liquid introduced inside said 
hollow member through two or more suction holes formed In said anode side, and said two or 
more suction holes on the outside of said hollow member by said suction means. 

[0010] 

According to this plating device, if voltage is impressed between an anode and a substrate, a 
plating film by metal in plating liquid will be formed in the anode side by electrolysis of plating 
liquid among substrates. In this way, If a plating film is formed in a substrate, a film by an oxide 
of a component of an anode, sludge in plating liquid, garbage, etc. will be formed on the surface of 
an anode. If plating liquid is attracted inside a hollow member through two or more suction holes 
which can be set to a hollow member and it is discharged by the outside of a hollow member 
through an outlet by a suction means at this time. Since plating liquid is attracted through two or 
more suction holes formed in the anode side from a hollow member provided between an anode 
and a cathode, it becomes possible to remove uniformly a film formed on the surface of an anode. 
For this reason, the homogeneity of thickness of a plating film which it becomes possible to make 
uniform electric field distribution between an anode and a substrate, and is formed in a substrate 
face by extension can fully be raised. 
[0011] 

In the above-mentioned hollow member, it is preferred that two or more suction holes are further 
formed in an anode and an opposite hand. 
[001 2] 

In this case, as compared with a case where two or more suction holes are formed only in the 
anode side, it can become possible to lessen disorder of electric field distribution, and the 
homogeneity of thickness of a plating film formed in a substrate face can more fully be raised. 
[0013] 

As for the above-mentioned hollow member, being arranged horizontally Is preferred. In this case, 
fluid pressure in each suction hole becomes equal. For this reason, compared with a case where a 
hollow member is not arranged horizontally, it can become possible to abolish a difference of a 
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suction force by difference in fluid pressure in each suction hole, and the homogeneity of 
thickness of a plating film formed In a substrate face can more fully be raised. 
[0014] 

As for the above-mentioned hollow member, it is preferred to have two or more said outlets. 
[0015] 

In this case, if plating liquid introduced inside a hollow member through two or more suction holes 
is discharged on the outside of a plating tub through two or more outlets, it will become possible 
to mal<e small enough a difference of a suction force In each suction hole. For this reason, the 
homogeneity of thicl<ness of a plating film which it becomes possible to remove more a film 
formed in the anode surface to homogeneity, and is formed on a substrate face by extension can 
more fully be raised. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0016] 

According to the plating device of this invention, the homogeneity of the thickness of the plating 
film formed on a substrate face can be raised. 



[Translation done.] 
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precisely. 

2.**** shows the word which can not be translated. 
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EXAMPLE 



[Example] 
[0043] 

Hereafter, although the contents of this invention are more concretely explained using an 
example, this invention is not limited to the following example. 
[0044] 
(Example 1) 

The plating film was formed on the surface of a substrate as follows using the plating device 
shown in drawing 1 . That is, the plating liquid introduction pump P2 was operated first, and the 
plating liquid L was introduced in the plating tub 1 through the plating liquid introducing pipes 17a 
and 1 7b and the pars-basilaris-ossis-occipitalls plating liquid feed port 6 from the plating liquid 
accommodation tank 16. At this time, the plating liquid L consisted of copper sulfate and 5 
hydrate (CuS04and5H20), sulfuric acid (M2SO4), chloride (HCI), and a polyethylene glycol. The 

plating liquid L was introduced until the anode 2 and the substrate 3 were immersed. And when 
the oil level of the plating liquid L reached the predetermined level, the plating liquid suction pump 
PI was operated, and the plating liquid L was made to discharge from the plating tub 1. At this 
time, each of suction flow rates and exhaust flows was taken as 10 L/mln. 
[0045] 

Next, according to the power supply 13, voltage was Impressed between the anode 2 and the 
substrate 3 so that the current density between the anode 2 and the substrate 3 might serve as 

2 A/dm^. In this way, the plating film which consists of copper was formed on the surface of the 

substrate 3. 

[0046] 

In this way, about the formed plating film, the variation in thickness was investigated with the 
contact process thickness measurement device (a sensing pin type surface type-like measuring 
instrument, the product made from Dektak). As a result, the average thickness of a plating film 
is 10 micrometers, and the variation from average thickness is ♦♦5%. 
It turned out that it is sufficiently small. 

[0047] 

According to the plating device of this invention, from this, it was checked that the homogeneity 
of the plating thickness formed on a substrate face can fully be raised. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0048] 

[Drawing llDrawine 1 is drawing of longitudinal section showing one embodiment of the plating 
device concerning this invention. 

[Drawing 2]Drawlne 2 is a perspective view showing the hollow member of drawing 1 . 
[Drawing 31Drawing 3 Is a perspective view showing the modification of a hollow member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the invention] 

[0001] 

This invention relates to a plating device. 
[Background of the Invention] 
[0002] 

In recent years, these electronic parts are manufactured through a thin film process with the 
miniaturization of electronic parts, such as a chip capacitor and a thick film inductor. In the 
process of such a thin film process, the process of forming a plating film using a plating device 
may be performed. 
[0003] 

Generally the plating device Is provided with the plating tub which stores plating liquid, and the 
anode provided into plating liquid, and the placed opposite of the substrate is carried out to an 
anode into a plating tub. Here, generally the whole comprises a conductive material or a substrate 
comprises a conductive material only the surface. 
It functions as a cathode. 

For this reason, if voltage is impressed between a substrate and an anode, the metal ion in 
plating liquid will adhere on the surface of a substrate, and this will serve as a plating film. 
[0004] 

As such a plating device, what is indicated to the conventional, for example, the following, patent 
documents 1 is known. In this plating device, the anode is vertically prolonged to the oil level of 
plating liquid. And after plating liquid is discharged through the drain hole which is a pars 
basilaris ossis occipitalis of a plating tub, and is formed near the lower end of an anode and 
purified by the filter, it is returned to a plating tub. 
[Patent documents 1] JP,2002-97597,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

By the way, in a plating device, the oxide film of an anode component is formed in the anode 
surface, or, generally the garbage and sludge in plating liquid adhere as a film. If it forms or 
adheres to these films on the surface of an anode, a possibility that the electric field distribution 
between an anode and a substrate will become uneven will become high, and it will become 
difficult to form uniformly the plating film formed on a substrate face. For this reason, to control 
uniformly the thickness of the film which adheres on the surface of an anode is desired. 
[0006] 

However, the plating device given in the above-mentioned patent documents 1 had a technical 
problem shown below. 
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[0007] 

That is. in a plating device given in tlie above-mentioned patent documents 1, plating liquid is 
discharged through the drain hole which is a pars basilaris ossis occipitalis of a plating tub, and 
was formed near the lower end of an anode. For this reason, the rate of flow of plating liquid 
becomes large with the anode down side, and the rate of flow of plating liquid becomes small with 
the up side. If a film is formed on the surface of an anode, about the portion of the anode bottom, 
membranous removal is effectively possible, but it becomes impossible for this reason, to remove 
a film effectively in an upper portion. As a result, there was a possibility that the thickness of 
the film formed in the anode surface may become uneven, might originate in this, the electric field 
distribution between a substrate and an anode might become uneven, and the thickness of the 
plating film adhering to a substrate might become uneven. 
[0008] 

In light of the above-mentioned circumstances, this Invention is a thing. 

the purpose is to provide the plating device which can raise the homogeneity of the plating film 

boiled and formed. 

[Means for Solving the Problem] 
[0009] 

A plating device this invention is characterized by that comprises the following in order to solve 

an aforementioned problem. 

A plating tub which stores plating liquid. 

An anode provided in said plating tub. 

A substrate which counters said anode, is formed and functions as a cathode. 
A tubular or tabular hollow member provided between said anode and said substrate. An outlet 
which is provided with a suction means which makes said plating liquid attract through said 
hollow member and to which said hollow member discharges plating liquid introduced inside said 
hollow member through two or more suction holes formed in said anode side, and said two or 
more suction holes on the outside of said hollow member by said suction means. 

[0010] 

According to this plating device, if voltage is Impressed between an anode and a substrate, a 
plating film by metal in plating liquid will be formed in the anode side by electrolysis of plating 
liquid among substrates. In this way. if a plating film is formed in a substrate, a film by an oxide 
of a component of an anode, sludge in plating liquid, garbage, etc. will be formed on the surface of 
an anode. If plating liquid is attracted inside a hollow member through two or more suction holes 
which can be set to a hollow member and it Is discharged by the outside of a hollow member 
through an outlet by a suction means at this time, Since plating liquid is attracted through two or 
more suction holes formed in the anode side from a hollow member provided between an anode 
and a cathode, it becomes possible to remove uniformly a film formed on the surface of an anode. 
For this reason, the homogeneity of thickness of a plating film which it becomes possible to make 
uniform electric field distribution between an anode and a substrate, and is formed in a substrate 
face by extension can fully be raised. 
[0011] 

In the above-mentioned hollow member, it is preferred that two or more suction holes are further 
formed in an anode and an opposite hand. 
[001 2] 

In this case, as compared with a case where two or more suction holes are formed only in the 
anode side, it can become possible to lessen disorder of electric field distribution, and the 
homogeneity of thickness of a plating film formed In a substrate face can more fully be raised. 
[001 3] 
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As for the above-mentioned hollow member, being arranged horizontally is preferred. In this case, 
fluid pressure in each suction hole becomes equal. For this reason, compared with a case where a 
hollow member is not arranged horizontally, it can become possible to abolish a difference of a 
suction force by difference in fluid pressure in each suction hole, and the homogeneity of 
thickness of a plating film formed in a substrate face can more fully be raised. 
[0014] 

As for the above-mentioned hollow member, it is preferred to have two or more said outlets. 
[0015] 

In this case, if plating liquid introduced inside a hollow member through two or more suction holes 
is discharged on the outside of a plating tub through two or more outlets, it will become possible 
to make small enough a difference of a suction force in each suction hole. For this reason, the 
homogeneity of thickness of a plating film which it becomes possible to remove more a film 
formed In the anode surface to homogeneity, and Is formed on a substrate face by extension can 
more fully be raised. 
[Effect of the Invention] 
[0016] 

According to the plating device of this invention, the homogeneity of the thickness of the plating 
film formed on a substrate face can be raised. 
[Best Mode of Carrying Out the Invention] 
[001 7] 

Hereafter, the embodiment of the plating device by this invention is described In detail using 

drawing 1 and drawing 2 . 

[0018] 

Drawing 1 is drawing of longitudinal section showing one embodiment of the plating device 

concerning this invention. As shown in drawing 1. the plating device 100 of this embodiment is 

provided with the following. 

The plating tub 1 which stores the plating liquid L. 

The plate-like anode 2 provided in the plating tub 1. 

The plate-like substrate 3 which counters the anode 2 and is formed. 

The tubular hollow member 4 provided between the anode 2 and the substrate 3. 

The hollow member 4 attracts the plating liquid L in the plating tub 1, and discharges it on the 

outside of the plating tub 1. 

[0019] 

The plating tub 1 comprises the side wall part 1c which connects the pars basilaris ossis 
occipitalis la, the upper part lb which counters the pars basilaris ossis occipitalis la. and the 
upper part lb and the pars basilaris ossis occipitalis la. 
[0020] 

The substrate blockade mouth 5 blockaded by the substrate 3 is formed in the pars basilaris 
ossis occipitalis 1a of the plating tub 1. The substrate blockade mouth 5 is formed of the tubed 
guide part 20 prolonged toward the inside of the plating tub 1 from the pars basilaris ossis 
occipitalis la. The pars-basilaris-ossis-occipitalis plating liquid feed port 6 which introduces the 
plating liquid L is formed in the circumference of the substrate blockade mouth 5. 
[0021] 

The anode feed port 7 for introducing the anode 2 into the inside of the plating tub 1 is formed in 
the upper part lb. and the anode feed port 7 is formed in the substrate blockade mouth 5 and the 
position which counters among the upper parts lb. The anode feed port 7 is formed of the tubed 
guide part 8 prolonged toward the inside of the plating tub 1. The top plating liquid feed port 9 
which introduces the plating liquid L also into the circumference of the anode feed port 7 is 
formed. 
[0022] 
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The two liquid pool parts 10a and 10b which collect the plating liquid L discharged from the 
hollow member 4 are formed in the side wall part 1c. Specifically, the two liquid pool parts 10a 
and 10b are formed in the position in the side wall part 1c which counters mutually, respectively. 
[0023] 

The substrate blockade mouth 5 Is blockaded with the plate-like substrate 3 to such a plating tub 
1. The substrate 3 blockades the substrate blockade mouth 5 by being inserted in the guide part 
20 by the substrate fastener 11. That is. the substrate 3 can be easily desorbed from the outside 
of the plating tub 1. Therefore, clearing work of the substrate 3 can be performed easily. 
[0024] 

The anode 2 is held by the anode attaching part 21, and the anode holding fixture 21 is being 
fixed to the guide part 8 via the connecting tool 12. Here, the anode feed port 7 and the 
substrate blockade mouth 5 have countered, and the anode 2 has countered the substrate 3 so 
that the surface of the anode 2 may become parallel to the surface of the substrate 3. Although 
the anode 2 is constituted from this embodiment by copper, it is not limited to copper. What is 
necessary Is just to change suitably according to the plating film which it is going to form on the 
surface of the substrate 3. For example, what is necessary is for the anode 2 just to also consist 
of sliver, when the plating film which it is going to form on the surface of the substrate 3 is 
silver. 
[0025] 

The anode 2 and the substrate 3 are electrically connected via the power supply 13. Therefore, it 
is possible to impress voltage between the anode 2 and the substrate 3 by the operation of the 
power supply 13. The substrate 3 should just have a layer which comprises a conductive 
material. That is. the whole may be a layer which comprises a conductive material, only some 
layers may comprise a conductive material and the remaining layers may comprise an insulating 
material. 
[0026] 

Drawing 2 is a perspective view showing the hollow member 4 of drawing 1 . Between the anode 2 
and the substrate 3, as shown in drawing 2 . two or more tubular hollow members 4 are formed. 
Specifically, two or more tubular hollow members 4 are arranged in parallel mutually. Here, the 
hollow member 4 is arranged so that it may become parallel to the surface of the anode 2. As for 
the hollow member 4. it is preferred to be arranged in parallel, i.e., horizontally, with the oil level 
of the plating liquid L from a viewpoint of raising more the homogeneity of the thickness of the 
plating film formed in the surface of the substrate 3. 
[0027] 

The both ends of two or more hollow members 4 are connected to the tabular member 22, and 
the liquid pool parts 10a and 10b are closed by the tabular member 22. And the plating liquid L 
attracted from two or more hollow members 4 gathers in the liquid pool parts 10a and 10b. 
[0028] 

Here, the hollow member 4 is explained in detail. In each hollow member 4, two or more suction 
holes 4a are formed, and two or more suction holes 4b are formed in the anode 2 side also at the 
anode 2 and opposite hand 3, I.e., substrate, side. Here, If it states more concretely, two or more 
suction holes 4a are formed with the constant interval, for example along the lengthen direction 
of the hollow shape member 4. The outlets 4c and 4d which discharge the plating liquid L 
introduced inside the hollow member 4 through the suction holes 4a and 4b on the outside of the 
hollow member 4 are formed in the both ends of the hollow member 4. The aperture of the 
suction holes 4a and 4b is just 0.5-300 mm. 
[0029] 

The both ends of the hollow member 4 are connected to the liquid pool parts 10a and 10b formed 
in the side wall part 1c of the plating tub 1 via the tabular member 22, respectively, and the 
plating liquid L attracted from the suction holes 4a and 4b is discharged from the plating tub 1 
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through the two liquid pooi parts 10a and 10b. 

[0030] 

Although the hollow member 4 may comprise a conductive material or may comprise an 
insulating material, it is preferred to be constituted from a viewpoint of making more electric field 
distribution between the anode 2 and the substrate 3 into homogeneity, by an insulating material. 
As such an insulating material, ceramics, a synthetic resin, etc. can be used, for example. 
[0031] 

The plating liquid exhaust pipes 15a and 15b are connected to each of the two liquid pool parts 
10a and 10b formed in the side wall part 1c of the plating tub 1, and the plating liquid exhaust 
pipe 15a, It is connected to the plating liquid accommodation tank 16, and the plating liquid 
exhaust pipe 15b joins in the middle of the plating liquid exhaust pipe 15a. The plating liquid 
suction pump PI is installed in the plating liquid exhaust pipe 15a. For this reason, the plating 
liquid L in the plating tub 1 is attracted through the suction holes 4a and 4b of the hollow 
member 4, and it is discharged by the operation of the plating liquid suction pump PI from the 
plating tub 1 through the liquid pool parts 10a and 10b. Plating liquid filter F1 may be provided in 
the plating liquid exhaust pipe 1 5a. In this case, it becomes possible to remove a black film, 
sludge, garbage, etc. according to plating liquid filter F1. The suction means is constituted from 
this embodiment by the liquid pool parts 10a and 10b, the plating liquid exhaust pipes 15a and 
15b, and the plating liquid suction pump PI. 
[0032] 

The plating liquid introducing pipes 17a and 17b are connected to the pars-basilaris-ossis- 
occipitalis plating liquid feed port 6, the plating liquid introducing pipe 17a is connected to the 
plating liquid accommodation tank 16, and the plating liquid introducing pipe 17b joins in the 
middle of the plating liquid introducing pipe 1 7a. And the plating liquid introduction pump P2 is 
installed in the plating liquid introducing pipe 17a. For this reason, the plating liquid L 
accommodated in the plating liquid accommodation tank 16 is introduced in the plating tub 1 
from the pars-basilaris-ossis-occipitalis plating liquid feed port 6 through the plating liquid 
introducing pipes 17a and 17b with the plating liquid introduction pump P2. The plating liquid 
filter F2 may be formed in the plating liquid introducing pipe 1 7a. In this case, it becomes possible 
to remove a black film, sludge, garbage, etc. with the plating liquid filter F2. 
[0033] 

On the other hand, the plating liquid introducing pipes 18a and 18b are connected also to the top 
plating liquid feed port 9, and the plating liquid introducing pipe 18b is connected to the portion 
between the plating liquid accommodation tank 16 and plating liquid filter F1 among the plating 
liquid introducing pipes 18a. For this reason, the plating liquid L which passed plating liquid filter 
F1 in the plating liquid exhaust pipe 15a is introduced in the plating tub 1 from the top plating 
liquid feed port 9 through the plating liquid introducing pipes 18a and 18b. 
[0034] 

Next, an operation of the plating device 100 mentioned above is explained. 
[0035] 

The plating liquid introduction pump P2 is operated first, and the plating liquid L is introduced in 
the plating tub 1 through the plating liquid introducing pipes 17a and 17b and the pars-basilaris- 
ossis-occipitalis plating liquid feed port 6 from the plating liquid accommodation tank 16. The 
plating liquid L is introduced until the anode 2 and the substrate 3 are immersed. And if the oil 
level of the plating liquid L reaches a predetermined level, the plating liquid suction pump P2 will 
be operated. Thereby, the plating liquid L in the plating tub 1 is attracted by the hollow member 4 
from the suction holes 4a and 4b, and is discharged from the plating tub 1 through the liquid pool 
parts 10a and 10b. And it is accommodated in the plating liquid accommodation tank 16 through 
the plating liquid exhaust pipes 15a and 15b from the liquid pool parts 10a and 10b. In this way, 
by performing the introduction and discharge of the plating liquid L in the plating tub 1, it will be 
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in the state where the plating liquid L is always stirred, and the concentration of the metal ion in 
the plating liquid L will be maintained uniformly. At this time, a suction flow rate and an exhaust 
flow in particular are not restricted. For example, what is necessary is just to adjust a suction 
flow rate and an exhaust flow suitably In the range of 1 - 20 L/min. 
[0036] 

Next, voltage is impressed between the anode 2 and the substrate 3 according to the power 
supply 13. Then, the metal which constitutes the anode 2 adheres on the surface of the substrate 
3 by electrolysis of the plating liquid L, and a plating fiim is formed. According to this 
embodiment, copper is used as a component of the anode 2. For this reason, the plating film 
which consists of copper is formed on the surface of the substrate 3. 
[0037] 

In this way, if electrolysis of the plating liquid L is continued, the b\ack film which is a copper 
oxide will be formed on the surface of the anode 2, or the film by sludge in the plating liquid L. 
garbage, etc. will adhere. When this film becomes [ thickness ] uneven, in order that the electric 
field distribution between the anode 2 and the substrate 3 may be disturbed, there is a possibility 
of reducing the homogeneity of the thickness of the plating film formed on the surface of the 
substrate 3. 
[0038] 

However, in this embodiment, the plating liquid L is attracted through two or more suction holes 
4a and 4b from the hollow member 4 provided between the anode 2 and the substrate 3. For this 
reason, it becomes possible to remove uniformly the film formed on the surface of the anode 2. 
For this reason, the homogeneity of the thickness of the plating film which disturbing the electric 
field distribution between the anode 2 and the substrate 3 is fully prevented, and is formed in the 
surface of the substrate 3 by extension fully improves. 
[0039] 

In this embodiment, the plating liquid L is discharged from the outlets 4c and 4d in the both ends 
of the hollow member 4. That is, the plating liquid L is discharged from two places. For this 
reason, the homogeneity of the thickness of the plating film which can make small the difference 
of the suction force in each suction hole 4a, and it becomes possible to remove more the film 
formed in the surface of the anode 2 to homogeneity, and is formed in the surface of the 
substrate 3 by extension can more fully be raised. 
[0040] 

That is, when attracting the plating liquid L only, for example from the outlet 4c, in the suction 
holes 4a and 4b of the side near the outlet 4c, a suction force is large, and a suction force is 
small in the suction holes 4a and 4b of a side far from the outlet 4c. For this reason, there is a 
possibility that the difference of a suction force may become large by the suction holes 4a and 
4b near the outlet 4c and the far suction holes 4a and 4b. In that respect, in this embodiment, 
since the plating liquid L is attracted also from 4d of another outlets, the fall of the suction force 
in the suction holes 4a and 4b far from the outlet 4c is fully prevented. Therefore, the 
homogeneity of the plating film which can make small enough the difference of the suction force 
in each suction holes 4a and 4b, and is formed in the surface of the substrate 3 by extension can 
more fully be raised. This invention is effective especially when longer than the case where the 
tubular hollow member 4 is short. 
[0041] 

In this embodiment, when the hollow member 4 is arranged horizontally, the fluid pressure in each 
suction hole 4a becomes equal. For this reason, compared with the case where the hollow member 
is not arranged horizontally, it can become possible to make small the difference of the suction 
force by the difference in the fluid pressure in each suction hole, and the homogeneity of the 
plating film formed in the surface of the substrate 3 can more fully be raised. 
[0042] 
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This invention is not limited to the above-mentioned embodiment. For example, in the above- 
mentioned embodiment, although the hollow member 4 is tubular, the hollow member which 
constitutes the plating device of this invention may be tabular, as shown in drawing 3 . The hollow 
member 24 in this case comprises the annular side wall part 26 which connects the plate-like 
parts 25a and 25b of a couple, and the plate-like parts 25a and 25b of a couple, as shown in 
drawing 3 . Two or more suction holes which are not illustrated are formed in the plate-like part 
25a, and two or more suction holes 27b are formed in the plate-like part 25b. And two or more 
outlets 28 which make the outside of the hollow member 24 discharge the plating liquid 
introduced inside the hollow member 24 through the suction hole 27b are formed in the side wall 
part 26. In this case, as shown by the two-dot chain line of drawing 3 . the tube 29 which leads 
the plating liquid inside the hollow member 24 to the liquid pool parts 10a and 10b is connected 
to each outlet 28. 
[Example] 
[0043] 

Hereafter, although the contents of this invention are more concretely explained using an 
example, this invention is not limited to the following example. 
[0044] 
(Example 1) 

The plating film was formed on the surface of a substrate as follows using the plating device 
shown in drawing 1 . That is, the plating liquid introduction pump P2 was operated first, and the 
plating liquid L was introduced in the plating tub 1 through the plating liquid introducing pipes 17a 
and 17b and the pars-basilaris-ossis-occipitaiis plating liquid feed port 6 from the plating liquid 
accommodation tank 16. At this time, the plating liquid L consisted of copper sulfate and 5 
hydrate (CuS04and5IH20), sulfuric acid (I-I2SO4), chloride (HOI), and a polyethylene glycol. The 

plating liquid L was introduced until the anode 2 and the substrate 3 were immersed. And when 
the oil level of the plating liquid L reached the predetermined level, the plating liquid suction pump 
PI was operated, and the plating liquid L was made to discharge from the plating tub 1. At this 
time, each of suction flow rates and exhaust flows was taken as 10 L/min. 
[0045] 

Next, according to the power supply 13, voltage was impressed between the anode 2 and the 
substrate 3 so that the current density between the anode 2 and the substrate 3 might serve as 

2 A/dm^. In this way, the plating film which consists of copper was formed on the surface of the 

substrate 3. 

[0046] 

In this way, about the formed plating film, the variation in thickness was investigated with the 
contact process thickness measurement device (a sensing pin type surface type-like measuring 
instrument, the product made from Dektak). As a result, the average thickness of a plating film 
is 10 micrometers, and the variation from average thickness is 
It turned out that it is sufficiently small. 

[0047] 

According to the plating device of this invention, from this, it was checked that the homogeneity 
of the plating thickness formed on a substrate face can fully be raised. 
[Brief Description of the Drawings] 
[0048] 

[Drawing UDrawing 1 is drawing of longitudinal section showing one embodiment of the plating 
device concerning this invention. 

[Drawing 2]Drawing 2 is a perspective view showing the hollow member of drawing 1 . 
[Drawing 3]Drawing 3 is a perspective view showing the modification of a hollow member. 
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[Description of Notations] 
[0049] 

1 [ - A lioilow member, 4a, 4b / - A suction iiole, 4c 4d / - An outiet, 100 / - Piating device. ] 
- A piating tub. 2 - An anode, 3 - A substrate, 4 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A plating tub which stores plating liquid, 
An anode provided in said plating tub, 

A substrate which counters said anode, is formed and functions as a cathode, 
A tubular or tabular hollow member provided between said anode and said substrate, 
A suction means which malces said plating liquid attract through said hollow member, 
A preparation, 
Said hollow member. 

It has two or more suction holes formed in said anode side, and an outlet which makes the 
outside of said hollow member discharge plating liquid introduced inside said hollow member 
through said two or more suction holes by said suction means, 
A plating device. 
[Claim 2] 

The plating device according to claim 1 with which two or more suction holes are further formed 
in said anode and an opposite hand in said hollow member. 
[Claim 3] 

The plating device according to claim 1 or 2 with which said hollow member is arranged 

horizontally. 

[Claim 4] 

The plating device according to any one of claims 1 to 3 with which said hollow member is 
provided with two or more said outlets. 



[Translation done.] 



http://www4jpdlinpit.goop/cgi-bin/tran_web_cgi_ejje?atw_u=http://wvm4. ipdljnpit.go.jp/... 8/8/2008 



